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THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To lower the resistance 
value of a positive electrode, and to even the luminance 
of a screen, and to improve the adhesive strength to a 

positive hole transporting layer by forming a positive f \ 



electrode of three layers of a conductive metal oxide, a r ~ ~~X/' 

high conductive material and a conductive metal oxide or 1 ■ •■ • — : 

two layers of a conductive meta! oxide and a high I ~ ^ ~1 . 

conductive material. ' ~ : a 

SOLUTION: An organic electroluminescent element is — — 

formed by laminating a positive electrode 2, a positive • 

hole transporting layer 4, an organic light emitting layer 3 

and a negative electrode 1 on a glass substrate 5, and 

furthermore, an electron transporting layer is contained 

at need. The positive electrode 2 is formed of three 

layers of a conductive metal oxide, a high conductive material and a conductive metal oxide 
or two layers of a conductive metal oxide (as a light emitting layer) and a high conductive 
material. As a conductive metal oxide, Sn02, ZnO, Ti02, Bi02, and Zn02, to which Ga is 
added, are used. As a high conductive material, a metal such as Ag, Au, Cu, Al and a mixture 
of Ag and Pd, and a metal compound such as TiN and ZrB2, which has a resistance value 
lower than that of the conductive metal oxide, are used. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic EL device which used organic 
electroluminescent element (it is hereafter called "organic EL device" for short.) new anode plate 
structure and this. 
[0002] 

[Description of the Prior Art] As an organic EL device known conventionally, as shown in drawing 1 , 
for example as an example of representation, the organic luminous layer 3 and the electron hole 
transportation layer 4 are arranged between the metal electrode 1 which is cathode, and the transparent 
electrode 2 which is an anode plate. Here, the electron hole transportation layer 4 has the function which 
an electron hole makes be easy to be poured in from an anode plate, and the function which blocks an 
electron. The glass substrate 5 is arranged on the outside of the transparent electrode 2 which is an anode 
plate, an exciton arises, light is emitted in the process in which this exciton carries out radiation 
deactivation, and this light is emitted outside by the recombination of the electron poured in from the 
metal electrode 1, and the electron hole poured in from the transparent electrode 2 through a transparent 
electrode 2 and a giass substrate 5. Generally the above-mentioned luminous layer is constituted by the 
organic fluorescent substance thin film. 

[0003] Conventionally, generally ITO (multiple oxide of In203-Sn02) is used as a transparent electrode 

which is an anode plate of an organic EL device (refer to JP,5-28834,A and JP,5-166414,A.) 

[0004] 

[Problem(s) to be Solved by the Invention] The properties required of a transparent electrode are low 
resistance, chemical stability, long term stability, a substrate, bond strength with an electron hole 
transportation layer, etc. About the ITO film which is the above-mentioned conventional method, it is 
considered to be difficult that resistance makes it 1x10 to 4 or less ohm-cm. Moreover, when bond 
strength with an electron hole transportation layer cannot be referred to as enough, either but continues 
energization, it may exfoliate in an interface. 

[0005] Then, in this invention, as compared with the transparent electrode in the above-mentioned 
conventional method, low resistance value is shown more, the brightness of a screen is equalized, and 
bond strength with an electron hole transportation layer makes it a technical problem to offer the 
transparent electrode which is expensive and may be manufactured by low cost. 
[0006] 

[Means for Solving the Problem] By including two-layer [ of three layers, conductive metallic oxide, a 
high conductivity ingredient, and conductive metallic oxide, or conductive metallic oxide (luminous 
layer side) and a high conductivity ingredient ] as an anode plate of the organic EL device which 
includes further an anode plate, an electron hole transportation layer, an organic luminous layer, and 
cathode for an electronic transportation layer in this as occasion demands, this invention was able to 
show low resistance as compared with the conventional transparent electrode, was able to equalize the 
brightness of a screen, and has improved the adhesive property with an electron hole transportation 
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layer. 

[0007] That is, this invention is the organic EL device which used the new anode plate structure of an 
organic EL device and this which are characterized by including two-layer [ of three layers, conductive 
metallic oxide, a high conductivity ingredient, and conductive metallic oxide, or conductive metallic 
oxide, and a high conductivity ingredient ]. For example, there is no possibility, such as diffusion of the 
high conductivity ingredient to a transparence substrate or degradation of the high conductivity 
ingredient by the reaction of a transparence substrate and a high conductivity ingredient, and a rise of 
resistance, or when few, the above-mentioned two-layer structure is enough. 
[0008] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained. 

[0009] The organic EL device which uses the anode plate structure in this invention can also contain an 

electronic transportation layer in this further as occasion demands including an anode plate, an electron 

hole transportation layer, an organic luminous layer, and cathode. If this etc. is included, even if other 

things are included additionally, it is applicable as an organic EL device of this invention. 

[0010] The conductive metallic oxide used for the anode plate of this invention One or less ohm-cm of 

resistivity is desirable, and it is 1 - 10-5 ohm-cm more preferably. For example, the oxide of Sn02 grade 

tin, oxide of ZnO zinc, oxide of Ti02 grade titanium, ZnO (for example, ZnO which contains Ga 0.1 to 

20% of the weight) which added the oxide of a Bi203 grade bismuth, the oxide of Cr203 grade 

chromium, the oxide of an In203 grade indium, and Ga is employable. 

[001 1] as a high conductivity ingredient — conductive metallic oxide - resistivity - low - the resistivity 

- 1x10 to 4 or less ohm-cm ~ desirable - moreover - more - desirable -- 1x10-4 - 10-6 ohm-cm - it is 

- for example, Ag, Au, Cu, and aluminum - an analogy - the very small metal of resistance and the 
thing, TiN, and ZrB2 grade metallic compounds which mixed Pd two to 20% of the weight to Ag to Ag 
are illustrated. 

[0012] the thickness of a layer - being related - conductive metallic oxide - 100-1000A (A) - 200- 
600A and 50-400A of high conductivity ingredients are about 100-300A preferably. In three layer in the 
whole, 250-2400A is about 500-1 500 A preferably. Although it is more desirable to be the thin film 
when maintaining transparency, if conductivity and chemical stability are taken into consideration, it is 
not desirable that it is too thin. 

[0013] Although the organic compound known as what is used for the luminous layer of an organic EL 
device as an organic compound used for a luminous layer (refer to JP,5-159882,A, JP,63 -295695, A, and 
JP,3-231970,A ), for example, tris (eight quinolinol) aluminum etc., (it is hereafter called "Alq" for 
short.) is adopted, it will be developed from now on, and it is employable, if luminescence ability is 
shown even if it is an organic compound, moreover, the approach, for example, vacuum deposition, that 
the approach of forming a luminous layer is also well-known in itself, a spin coat method, the cast 
method, and LB - what is necessary is just to adopt law etc. From now on, the formation approach of 
the luminous layer developed is also employable. 

[0014] Although there are some which especially a limit does not have the thickness of a luminous 
layer, and serve both as an electron hole transportation layer and/or an electronic transportation layer 
and it changes also with them, 50-2000 A of the thickness is usually about 200-1000A preferably that 
what is necessary is just to choose suitably as occasion demands. 

[0015] What [ is known as an organic material of the electron hole transportation layer of a 
photoconduction ingredient from the former as an ingredient of an electron hole transportation layer ] 
what is known as what is used for the electron hole transportation layer of an organic EL device 
(reference, such as JP,5-159882,A and a U.S. Pat. No. 3,567,450 specification, -) For example, N, N'- 
diphenyl - (3-methylphenyl) -1, the l'-biphenyl -4, 4'-diamine (it is hereafter called M TPD M for short.) a 
group made into representation - a compound and Polly N-vinyl carbazol (it is hereafter called "PVCZ" 
for short.) etc. — as long as it can also choose from inside and has any of impregnation of an electron 
hole, and electronic obstruction nature they are, you may be the ingredient developed from now on. an 
approach well-known in itself as the formation approach, for example, a vacuum deposition method, a 
spin coat method, the cast method, and LB - what is necessary is just to form a thin film by law etc. 50- 
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2000A of thickness of a thin film layer is about 200-1 000A preferably. 

[0016] As a cathode material, what is known as a cathode material of an organic EL device from the 
former is employable (reference, such as JP,6-326354,A, JP,5-198380,A, and JP,63-295695,A.). For 
example, the small metal and small alloys of a work function (alloys, such as MgAg, MgAl, Mgln, and 
InLi etc.) are used. 
[0017] 

[Function of the Invention] Since both chemical stability and high conductivity become possible by 
taking two-layer structure by the three-tiered structure of this invention, and the case as an anode plate 
of an organic EL device, an organic EL device with uniform environmental stability and brightness of a 
screen reliable over a long period of time is obtained by using this. 
[0018] 

[Example] Next, an example explains concretely the anode plate structure of the organic EL device of 
this invention. 

[0019] (Example 1) The organic EL device was formed with the configuration as shown in drawing 1 . 
About the anode plate part, on the glass substrate, 400A (A) was carried out for ZnO, and 400A 
laminating of 1 50A and the ZnO was carried out for Ag to order by the spatter. Moreover it was a spin 
coat, and mixture (50/50 % of the weight) of TPD and PVCZ was carried out as an electron hole 
transportation layer, and, subsequently to a it top, 600A laminating of the 600A of the Alq(s) was 
carried out as a luminous layer. Moreover, 2000A of MgAg alloys was made to form by vacuum 
evaporationo as cathode. It considers as Sample A. 

[0020] (Example 2) On the glass substrate, by the spatter, 400A was carried out for Bi 203, and 400A 
laminating of 150A and Bi 203 was carried out for Au to order. Subsequently, an electron hole 
transportation layer, a luminous layer, and cathode were formed in order by the same approach as an 
example 1 on it. It considers as Sample B. 

[0021] (Example 3) On the glass substrate, by the spatter, 400A was carried out for Ti02, and 400A 
laminating of 150A and Ti02 was carried out for Ag to order. Subsequently, an electron hole 
transportation layer, a luminous layer, and cathode were formed in order by the same approach as an 
example 1 on it. It considers as Sample C. 

[0022] (Example 4) On the glass substrate, by the spatter, 400A was carried out for Ti02, and 400A 
laminating of 150A and Ti02 was carried out for TiN to order. Subsequently, an electron hole 
transportation layer, a luminous layer, and cathode were formed in order by the same approach as an 
example 1 on it. It considers as Sample D. 

[0023] (Example 5) On the glass substrate, by the spatter, 400A was carried out for Ti02, and 400A 
laminating of 150A and Ti02 was carried out for Cu to order. Subsequently, an electron hole 
transportation layer, a luminous layer, and cathode were formed in order by the same approach as an 
example 1 on it. It considers as Sample E. 

[0024] (Example 6) On the glass substrate, by the spatter, 400A was carried out for Ti02, and 400A 
laminating of 150A and the ZnO was carried out for Ag to order. Subsequently, an electron hole 
transportation layer, a luminous layer, and cathode were formed in order by the same approach as an 
example 1 on it. It considers as Sample F. 

[0025] (Example 7) 400A laminating of the ZnO which contains 400A for ZnO which contains Ga 5% 
of the weight in order by the spatter, and contains 150 A and Ga for Ag 5% of the weight was carried out 
on the glass substrate. Subsequently, an electron hole transportation layer, a luminous layer, and cathode 
were formed in order by the same approach as an example 1 on it. It considers as Sample G. 
[0026] (Example of a comparison) On the glass substrate, 1000A laminating of the ITO was carried out 
by the sputtering technique. Subsequently, an electron hole transportation layer, a luminous layer, and 
cathode were formed in order by the same approach as an example 1 on it. It considers as Sample H. 
[0027] (Luminescence characteristic test) The luminescence characteristic test was performed about 
sample A-H prepared in the above-mentioned example and the example of a comparison. The 5mA 
direct current was passed between cathode and an anode plate, and aging of brightness was measured. 
This result is shown in drawing 2 . Drawing 2 showed that this invention article (anode plate of a three- 
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tiered structure) kept brightness each for a long time compared with the example of a comparison. 
[0028] According to this invention, high brightness is obtained as compared with a conventional 
method, the high environmental stability and the good membrane formation nature which control 
especially generating growth of a sunspot are obtained, and it has the advantage of *■* - the attenuation 
factor of the brightness by the increase of the stability of component creation and continuation 
luminescence trial becomes small 
[0029] 

[Effect of the Invention] This invention can maintain brightness for a long time while this raises an 
adhesive property with an electron hole transportation layer as compared with the conventional 
technique including two layers by three layers of the above-mentioned specification, and the case as an 
anode plate of an organic EL device, and low resistance value is shown and the brightness of a screen 
equalizes. 



[Translation done.] 
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